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Abstract

Introduction

During preparation of vascular casts using mixtures
of Mercox® and methylmethacrylic acid for scanning
electron microscopy, occasionally irregular structures
were observed adhering to otherwise well prepared corrosion casts. These artifacts were further analyzed in
sections of cast preparations. The bizarre-shaped structures varied in size and were often tightly connected to
vascular casts; they withstood KOH maceration and
cleaning with formic acid. The persistence of biological
material, connective tissue fibers and cells or cellular
fragments, became obvious in ultratbin sections. Transmission electron microscopy also showed inhomogeneity
of the polymerized casting medium (Mercox®-methylmetbacrylate mixture; v/v: 4: 1). An unidentified compound of this resin was found to penetrate into endothelial cells, blood cells, and even neighboring structures.
In this way, biological material was infiltrated by a component of the resin, withstood maceration, and remained
as mummified structure. This phenomenon was not generalized. .Supposedly, phase separation occurring in a
certain stage of resin polymerization provides an unidentified less hydrophobic component that is capable to infiltrate and mummify cells. In addition, polymerization
leads to increased temperature which facilitates diffusion
and reduces surface tension between this compound and
the aqueous phase. The significance of higher temperature for tissue mummification becomes evident as pulmonary tissue most frequently revealed such artifacts.
Alveolar air content serves as an isolating medium that
reduces beat conduction from the polymerizing resin.
Key Words: Corrosion casting, artifacts, mummification, extravasation, pancreas, lung, scanning electron
microscopy, transmission electron microscopy.
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Mixtures of Mercox® and methylmethacrylic acid
(Murakami, 1971; Nowell and Lohse, 1974; Hodde,
1981; Lametschwandtner et al., 1990) are felt to be
ideal media for replicating microvascular beds. Application of these mixtures to microcirculation research is
meanwhile established, as evident by their broad use.
Researchers working with these compounds for microcorrosion casting, however, well know the bizarre structures which sometimes can be found even in good quality casts, i.e., after appropriate perfusion, maceration,
and rinsing. These bizarre structures tightly adhere to
the cast surface, vary in size, and clearly differ from
simple resin extravasations. The latter characteristically
have a smooth surface and occur as single or grouped
drops. As to the nature of the bizarre structures, the
generally accepted interpretation is that they are
artifacts, most probably being caused by insufficient
maceration and/or extravasation of casting medium
(Rosenbauer and Kegel, 1978). Moreover, the so-called
"mummified" pericytes and smooth muscle cells have
been discussed in the literature (Castenholz et al., 1982).
The present communication analyzes these problems
more precisely, combining scanning electron microscopy
(SEM) of vascular corrosion casts with transmission
electron microscopy (TEM) of sectioned specimens.
Material and Methods
Scanning electron microscopy
Thirty Sprague Dawley rats of both sexes (weighing
200-220 g) were used. The animals were anesthetized
with sodium pentobarbital (intraperitoneally, 40 mg/kg
body weight), the abdomen and thorax were opened by
a median cut, and the thoracic and abdominal aorta as
well as the caudal vena cava were cannulated with a
plastic catheter (Argyle 0.8 x 19 mm, Sherwood Medical, St. Louis, MO, USA). The cannulas were connected to a two-way connector (LS2, B. Braun-Melsungen,
Germany), and the systemic (via the aortic arch) and
pulmonary circulatory system (via the caudal vena
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Figure 1. Low magnification scanning electron micrograph of a rat pancreatic microvascular cast, showing lobular organiz.ation of the organ blood supply. Although the specimen is sufficiently cast, a few spherical resin extravasates are
present (arrowheads). Calibration bar = 250 µm. Inset shows a complex extravasate that adheres to capillary loops.
Bar= 125 µm.
Figure 2. Lobularly organized vascular cast of the rat pancreas. Although the specimen is sufficiently cast, irregularly
shaped structures occasionally occur which connect the capillary loops (arrowheads). Bar = 250 µm. Inset shows
more details of these irregularly shaped structures. Note the lamellar appearance and far reaching connections to
capillary casts. Bar = 100 µm.

·-------------·------------------------------

cava) were rinsed with 42° C heparinized Tyrode® solution (5,000 IU/l) until the efflux of the incised caudal
vena cava at the level of renal arteries (as the systemic
circulatory system was perfused) or the efflux of the abdominal aorta incised at the level of renal veins (as the
lungs were perfused), was clear. Thereafter, we injected Mercox® (Dainippon Ink & Chemicals, Tokyo,
Japan) diluted with monomeric methylmethacrylate (v/v:
4/1; final volume 20 ml; Hodde, 1981), through the aortic arch or the caudal vena cava. Animals' bodies were
left two hours at room temperature, then put in a 60° C
water bath overnight. Lungs and pancreas were removed and macerated in 15 % KOH solution at 40° C
for 2 days or longer. The specimens were cleaned in
2 % formic acid and several passages of distilled water,
frozen in a small volume of the latter and then freezedried. The cast specimens were evaporated with carbon
for 3 seconds and then sputter-coated with gold for 600
seconds (Aharinejad et al., 1989, 1990). The cast preparations were mounted onto copper foils with silver
paste using the conductive bridge method of
Lametschwandtner et al. (1980). Most of the cast preparations were frozen in distilled water and cut at -20°C
with a specially adapted circular saw into 1-2 mm thick
slices (Aharinejad et al., 1991). Same procedure as
described above, has been applied to cast human keloid
tissue in the laboratory of Dr. Lametschwandtner,
University of Salzburg.
Observation was performed with a Cambridge 90 M
scanning electron microscope operating at an accelerating voltage of 10 kV.

Transmissionelectron microscopy
Cast preparations were immersed after maceration
in 1 % osmium tetroxide for 4 hours and embedded in
Spurr's low viscosity medium (Spurr, 1969). Dehydration and embedding was performed in a series of ethanol
solutions with graded concentration of ethanol. In addition, gold-sputtered cast preparations (after analysis in
SEM) were adapted for TEM in the same manner. Sections were cut on a Reichert OmU2 ultramicrotome.
For light microscopy, the sections were stained with
alkaline Toluidine blue 0, and for electron microscopy
with uranyl acetate and lead citrate. Specimens were
observed with a Zeiss EM9-S2 electron microscope.

Results

Corrosion casts
Cast preparations of lung and pancreas showed a
well perfused microvascular bed. In pancreas specimens, the lobular arrangement of the exocrine part of
the organ was evident (Figs. 1 and 2), glomus-like structures indicated the islets of Langerhans. In lung specimens, basket-shaped capillary networks reflected alveoli.
The intensively anastomosing alveolar capillaries were
smooth surfaced (Fig. 3). Surface of casts of larger vessels presented endothelial cell nuclei imprints enabling
one to distinguish between arteries, with elongated, and
veins, with round-shaped, endothelial cell nuclei indentations. Capillaries of the exocrine pancreas as well as
pulmonary capillaries were inconspicuous, according to
earlier descriptions (Aharinejad et al., 1990, 1992;
Ohtani et al., 1986; Schraufnagel and Schmid, 1988a, b;
Schraufnagel, 1990).
In all these well cast specimens, spherically shaped,
smooth surfaced resin drops occurred, either as single or
grouped particles, which often formed berry-like conglomerates (Fig. 1). Both, single and berry-like grouped
drops were attached to the cast surface from where they
obviously emerged. The surface of normal tubular vascular casts was smoothly outlined as were the adhering
drops (Fig. 1, inset).
Occasionally, additional irregular structures were
observed, which evidently differed from vascular casts
(Figs. 2 and 3). These biz.arre elements were more frequently noted in pulmonary casts than in pancreatic
ones. The irregular-shaped structures showed more detailed surface relief, were of biz.arre shape, varied in
size, and frequently connected two or more vessels (Fig.
2 inset and Fig. 3). They were rather lamellar or composed of irregularly positioned lamellar units, and sometimes reached remarkable size. Surface relief sometimes
reminded of interwoven collagen fibrils and the entire
biz.arre structures appeared as fragmented connective tissue septa (Fig. 3).
Rarely, smoothly surfaced, circularly running strips
or spindle-shaped objects were found on small arteries
(Fig. 4). These formations occurred either singly or in
groups. When present in groups, single strips may melt
together while others were clearly separated. In any
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Figure 3. Microvascular corrosion cast of the rat lung tissue. Alveolar capillaries at the left side appear well prepared,
while the individual capillaries disappear into a bizarre-shaped artifact at the right (arrowheads). Bar = 100 µm.
Figure 4. Cast preparation of the human keloid. Note the appearance of "plastic strips" on the surface of a vessel
(arrowheads). Bar = 40 µm.
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Figure 5. Scanning electron micrograph of a cross-sectioned vascular cast of a small vein. Note the inhomogeneous,
granular, inner composition of the polymerired resin. The knotty cast interior is enveloped by a smoothly outlined
cortex that defines the outer surface of the vascular corrosion cast (arrowheads). Bar = 20 µm.
Figure 6. Low magnification electron micrograph of a cast and macerated lung specimen. Micrograph shows two
cross-section profiles of alveolar capillaries (A) and part of a cross-sectioned small pulmonary vein (SPV). Note the
inhomogeneous composition of the polymerired resin in the capillaries; resin in the venule appears rather compact and
dense but also shows inhomogeneous substructure. Remnants of biological material adhere to both the capillaries and
veins surface. Elastic material (E), collagen fibrils (CF), and shades of cellular elements (C) can be readily discerned.
Bar= 2 µm.
Figure 7. Higher magnification electron micrograph of an alveolar capillary cast after maceration. Figure shows the
inhomogeneous composition of the polymerired resin, which consists of irregular conglomerates which reveal two zones:
an inner zone of less electron density (asterisks), and an outer zone of higher electron density (arrows). The cast surface is delineated by a continuous cortex that is obviously made up of the same material as observed in the conglomerate
cores. This cortex is smoothly outlined and tightly covered by an electron dense rim (E), interpreted to be the remnant
of the endothelium. A further electron dense sheet (AE) follows parallel to the endothelium and is interpreted as remnant of type I alveolar epithelium. Bar = 1 µm.
Figure 8. Alveolar capillary cast after maceration shows a mummified endothelial cell (E) on its surface. The nucleus
of this cell is immediately identified. Note that the homogeneously appearing resin on the cast's surface infiltrates the
cytoplasm of the endothelial cell at multiple sites (arrows). Remnants of the alveolar epithelium (type I cells) are
indicated "AE •. Bar = 1 µm.

--------------------------·---

·---

---------------------------------------------------------

case, these formations mimic vascular smooth muscle
cells as to their shape, location, orientation, and size.
Sectioned specimens

When observing the sectioned surface of vascular
cast preparations in SEM, inhomogeneity of the polymerired casting medium could be seen (Fig. 5). The
smoothly outlined outer surface of corrosion casts correlated with a cortex of casting medium, while the interior
of the cast (which is exposed by the section) rather
showed a knotty, granular composition (Fig. 5).
When cast preparations were embedded after macer~
ation and sectioned for light microscopy, tissue remnants
were found to adhere to the cast surface. After applying
identical maceration procedures (same concentration,
temperature and time) to lung and pancreatic tissue, the
frequency of such tissue remnants was higher in the lung
than in pancreatic specimens. Besides collagen and elastic fibers, also remnants of cellular elements could be
identified. These were analyred in more detail by electron microscopy. Particularly in cast preparations of
lung capillaries, it was readily possible to discern remnants of endothelial cells from their accompanying basal
lamina, and even from covering type I pneumocytes.
Casts of larger vessels, interpreted as small pulmonary
veins in interlobular septa, were seen to be covered with
remnants of endothelial cells and adhering connective
tissue fibrils (Fig. 6).
When sections of resin-filled capillaries in TEM
were viewed, it appeared that the polymerired mixture
ofMercox®-methylmethacrylic acid was inhomogeneous,
and composed of irregularly shaped conglomerates of

moderate electron density (Figs. 6 to 8). These conglomerates showed a homogeneous, less electron dense
central area that was surrounded by fairly granular material of higher electron density. Thjs granular cover
fused where such conglomerates were closely apposed.
The space between the conglomerates with their connected granular cover was filled with homogeneous material,
the electron density of which was similar to that of the
embedding resin. In spite of the inhomogeneous interior, the cast surface was continuously covered by a homogeneous rim (500 nm thickness). This border region
apparently consisted of polymerired resin which showed
an electron density identical to that described for the
central parts of the conglomerates (Figs. 7 to 10).
Moreover, the inner surface of this superficial crust was
continuously covered by the same granular matter described for the conglomerates. Conglomerates next to
the crust either contacted it by fusion of these granular
layers; sometimes even their central area appeared to be
continuous with the outermost rim (Figs. 7 and 8). The
inhomogeneous substructure of polymerired casting medium varied in different parts of casts, as well as in differently sired vascular replicas (varying luminal diameter). Such differences do not concern the described conglomerates in general but are relevant to their volume
density: The larger the luminal diameter of the cast vessels, the more tightly packed the conglomerates (Fig. 6).
The rim of sectioned cast preparations either faced
the embedding medium or remnants of endothelial cells.
In the latter case, even neighboring tissue components
might be preserved after maceration (Figs. 6 to 10). In
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some regions, the outermost zone of the rim of the polymerized casting resin was observed to infiltrate the endothelial cell cytoplasm (Fig. -8). In such areas, the rather
electron transparent component of the casting resin was
seen to replace the cytoplasm. A clear demarcation
against the remainder of the cytoplasm was not readily
possible. The nearby cytoplasmic areas of the infiltrated
cell showed increased electron density and appeared
blurred (Fig. 8). The form of these remnants closely reflected the cellular shape. In this manner, cells were
mummified and withstood maceration with alkaline media. Not only cellular shape was replicated in mummified cells or cellular fragments but also remnants of
cellular organelles, mainly mitochondria, could be discerned in favorable cases. The same phenomenon was
observed in closely neighboring cells. In the lung for
instance, alveolar type I cells were preserved in addition
to endothelial lining (Figs. 6 to 10).
The described phenomenon of mummification by
penetration of casting medium into the cells, was best
demonstrated in case of trapped blood cells. In homogeneous erythrocytes, infiltration of the casting medium
and the resulting gradients of electron density were well
demonstrated (Fig. 9). In leucocytes, remnants of cell
organelles and nuclear material were shown (Fig. 10).
The latter examples illustrated that bordering cellular
membranes were no longer distinguishable in mummi tied
cells (Figs. 9 and 10).
Corrosion cast specimens were also embedded and
sectioned after having been sputter coated and studied in
SEM. Also those casts which were found to be sufficiently macerated and cleaned, showed some organic
remnants subjacent to the covering gold coat. These
remnants were identified as cellular fragments, sometimes with included cellular organelles (Fig. 11), or as
collagen fibrils or elastin.

artifacts may be observed.
The most frequently seen and easily interpreted type
of artifact results from extravasation of casting resin. In
this case, drops or aggregations of drops emerge which
loosely lie on the cast surface. These structures are generally explained as being caused after rupture of vascular
walls, for instance, when high perfusion pressure is applied. Discontinuities of the vascular wall, e.g., in embryonic material or in the case of sprouting vessels (as
observed in tumors; Grunt et al., 1986), may also give
rise to resin extravasation.
Besides smooth-surfaced extravasations, irregularly
outlined structures may be observed, which are biz.arre
in shape and vary widely in size. These structures tightly adhere to the cast surface, sometimes connecting
neighboring capillary casts. The surface of such irregular structures may suggest a texture of interwoven collagen fibrils or even cellular shape. In a first attempt to
explain the nature of these structures, one tends to assume insufficient maceration of the cast specimens.
However, sectioning work identified not only cellular
remnants but also penetration of these remnants by casting resin. Therefore, it is concluded that these contaminating structures are not the result of insufficient maceration but they cannot be macerated as they contain polymerized casting medium. This statement is supported by
the observation that prolonged maceration does not improve the cast quality.
We also analyzed gold-coated cast specimens in
SEM and after having classified them as well-prepared,
we studied their structure in thin sections. The gold
coating was seen as a delicate electron-dense film immediately attached to the casting resin. However, in some
regions also cellular remnants were found between casting resin and gold cover. These cytoplasmic fragments
were infiltrated with resin as described above, sometimes even mitochondria could be distinguished. Hence,
even in well-prepared cast specimens, one should be
aware to view not only the cast surface, but also probably overlying cytoplasmic remnants beneath the coating
gold layer.
Because of their location, resin-infiltrated cellular
remnants mostly are fragments of endothelial cells.
However, it turned out that the infiltration phenomenon
may continue to reach adjacent biological material, such
as connective tissue fibrils and neighboring cells. In this
manner, the development of larger, irregular, adhering
structures can be explained. As the entire form of closely positioned cells may be replicated by the infiltration
process, the doubted "mummified" pericytes and smooth
muscle cells will result (Castenholz et al., 1982). It
should be stressed that different casting media may differ in penetrating cellular cytoplasm because of their
particular physical properties. Therefore, the frequency

Discussion
In the technique of microvascular corrosion casting
in SEM, sufficiently well cast vessels are generally accepted to have the following characteristics: the surface
ofluminal casts should be smoothly outlined and indicate
the endothelial cell nuclei imprints (Lametschwandtner
et al., 1990). Moreover, the entire shape of casts
should be rounded without angular segments (Aharinejad
et al., 1990). The specimens should be well macerated
and rinsed, demonstrating the vascular lumen without
any surplus structures adhering to the cast surface.
Small fragments, undoubtedly, may break off from the
fragile cast preparations and so contaminate the specimens. Such a phenomenon can be mitigated by gently
blowing clean gas on specimens after final mounting.
However, also in well prepared specimens additional
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Figure 9. Lung capillary cast with a "trapped" erythrocyte (ery.). Note the gradients of electron density in the
erythrocyte where a particular component of the casting resin has infiltrated the cell (arrows); and compare this area
with the opposite side (arrowheads). In addition, note that endothelial lining and accompanying structures are preserved
not only where they contact the casting medium (El) but also where the erythrocyte separates endothelium and casting
material (E2). Bar = 1 µm.
Figure 10. Lung capillary cast with a "trapped" leucocyte (leu.). Nuclear region and shades of cellular organelles can
be seen. Note the difference in electron density of the cytoplasm in regions where it faces the casting resin (arrows,
electron translucent) as compared to rather separated areas (electron dense). Bordering cell membranes are no longer
visible; endothelium (E) and remnants of alveolar epithelium (AE) type I cells behave as shown in Fig. 9. Bar = 1
µm.

Figure 11. Capillary cast of the rat pancreas after maceration, sputter coating and examination in the scanning electron
microscope, showing the smooth outlining of casting resin (arrows). In circumscribed areas, cytoplasmic material, most
probably fragments of endothelial cells, can be observed beneath the gold coating (black cover). Arrowhead indicates
a mitochondrium. Bar = 1 µm.

----------------------------------------------------------------------------------

of mummified cells in a particular cast preparation will
be related to the nature of the casting medium;
Castenholz et al. (1982), for example, used Plastoid®
and observed numerous mummified cells, whereas such

a phenomenon is rarely seen when applying Mercox®methylmethacrylate mixtures. However, use of Mercox® does not protect against mummification of cells.
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In TEM, polymerized mixtures of Mercox® and
methylmethacrylic acid were found to be inhomogeneous, consisting of more or less electron dense compounds. It cannot be excluded that the embedding procedure for thin sectioning has altered the resins substructure, particularly by dissolving out certain components.
However, the component of interest which infiltrates cellular material is still present and readily observed. It
comprises the less electron dense surface of the rim of
the casts which contacts cellular elements and infiltrates
cytoplasm. Under such conditions, the cytoplasmic substructure changes. Infiltrated cytoplasm becomes homogeneous, membranes disappear, and cytoplasmic remnants nearby appear dark and clotted. Cytoplasmic infiltration with Mercox®-methylmethacrylate was observed
best in the case of blood cells trapped in the casting
medium. Homogeneous erythrocytes served as models
to follow the morphological changes related to resin infiltration from the membrane-bound surface toward
deeper regions. The appearance of infiltrated polymorphonuclear leucocytes, on the other hand, clearly visualizes the morphology of cellular organelles and nuclei
after the infiltration process.
Mercox®-methylmethacrylate mixture is generally
assumed to be hydrophobic and, therefore, not to infiltrate cellular elements, in particular, not to infiltrate
endothelial cells (Lametschwandtner et al., 1990). Our
observations, however, revealed examples of resin-infiltrated cells after casting with Mercox®-methylmethacrylate. The question arises, as how to explain this unexpected phenomenon, in particular, the exceptional, irregular occurrence of mummified tissue. Basically, we do
not doubt the hydrophobic nature of Mercox®, although
we cannot discuss this topic in detail as the exact composition of Mercox® is not provided by the manufacturer.
However, monomeric methylmethacrylic acid is evidently hydrophilic. Our results provide evidence for the inhomogeneous substructure of the polymerized mixture of
Mercox® and methylmethacrylic acid. We conclude that
this inhomogeneity is the result of phase separation of
these components during rapid polymeriz.ation. In our
interpretation, the less electron dense part of the casting
resin, which forms the cortex of the vascular cast, is
polymerized methylmethacrylic acid, whereas material
of higher electron density represents other components
of the casting medium. Phase separation during polymeriz.ation provides monomeric methylmethacrylic acid
which is thought to diffuse into neighboring cells where
it finally also polymerizes. Temperature increases during polymeriz.ation, facilitates diffusion, and lowers viscosity. Moreover, temperature increase may reduce surface tension. Mummification of endothelial and neighboring cells was more frequently observed in lung tissue
as compared to pancreatic tissue. It is suggested that

alveolar air in pulmonary tissue acts as an isolating medium that reduces heat conduction from the polymerizing
resin. As a consequence, during cast polymerization,
lung parenchyma should become wanner than pancreatic
tissue, so facilitating the penetration of resin compounds
into cells.
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(Spurr's) medium? Elastin is resistant to digestion and
may be preserved on the cast. Using elastase in a final
cleaning step could answer this question.
Authors : The evidence is that prolonging the maceration time does not remove these adhering structures.
We have recently treated specimens with elastase type
III (Sigma) and found that the adhering material, including elastic fibers on cast surface, resists the digestion
procedure. Glutaraldehyde fixed aortae served as controls. Therefore, we conclude that our interpretation of
cast medium-infiltrated tissue holds true.
A. Lametschwandtner: You correlate the frequency of
mummified cells in a cast with the nature of the casting
media. Would you agree that there might be a correlation, also with the vessel cast? Mummified cells primarily have been reported in studies on higher vertebrate
(monkey, rat) blood vessels but not in lower vertebrate
microvascular casting.
Authors: We agree that your remark, resulting from
your experiences with lower vertebrate casting, is an essential point. One might speculate that the glycocalyx of
lower vertebrate endothelial cells interacts with the casting medium differently than does that of higher vertebrates. However, this possibility has to be investigated
in more detail.

Discussion with Reviewers

A. Kikuta: If we could control the resin penetration
into the surrounding tissue, we could have an informative method to three-dimensionally visualize the surrounding structure of the blood vascular system. What
casting method would you suggest to cause intentionally
the penetration of the casting medium into the tissues
surrounding the blood vessels?
Authors: Resin penetration into surrounding tissue is
focal. We think that it depends on the characteristics of
the vascular wall, and on the composition of the resin.
Our recent observations (Aharinejad and Bock, unpublished data) show that omitting dilution of Mercox® with
monomeric methylmethacrylate leads to clean casts.
Therefore, we consider that the higher Mercox® is diluted with monomeric methylmethacrylic acid, the higher
the possibility of penetration of phase-separated methylmethacrylic acid into surrounding tissue. Unfortunately,
the interaction of resin with endothelial cells cannot be
controlled currently.

A. Lametschwandtner: Ethanol is reported to soften
vascular casts made from methylmethacrylate [Murakami
T (1972) Vascular arrangement of the rat renal glomerulus. A scanning electron microscope study of corrosion
casts. Arch. Histol. Jpn. 34, 87-107]. Did you find any
signs for this in your specimens after dehydration in a
graded series of ethanol? If so, could it be that the
appearance of the cast rim in the ultrathin sectioned
material results from the action of ethanol on the cast
during dehydration?
Authors: We cannot exclude that tre.atment of specimens with ethanol could have altered the substructure of
polymerized casting material. However, Fig. 5 shows
that freeze-dried specimens also have a solid rim and
granular inside.
A. Lametschwandtner:
Can you differentiate, by
TEM, between the methylmethacrylate cast and Spurr's
embedding material?
Authors: Occasionally the casts have more electron
density but it is not always possible to distinguish the
two.

A. Castenholz: You suggest that the inhomogeneous
nature of the polymerized Mercox® mixture used in your
study is due to a phase separation of the two components
of the casting medium. Can you exclude from your
samples that this phenomenon is created by other
factors, such as, the mixing of the liquid Mercox® with
rinsing fluid or the release of gas bubbles from the

A. Lametschwandtner: What is the evidence that the
"bizarre-shaped structures" are mummified by the casting medium rather than later on by the embedding
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S. Aharinejad and P. Bock
warming Mercox® during polymerization?
Authors: In case of gas bubbles the surface of individual bubbles would appear smoothly outlined, both in
TEM and SEM. If casting medium is mixed with Tyrode® solution, the aqueous rinsing fluid either would be
dissolved (homogeneous appearance) or would be suspended, which would cause smooth droplets. We did
not see this.

Authors: Interpretation of plastic strips by either pushing cells away and replacing them with casting medium,
or by infiltrating cells with casting material, are two
hypotheses which do not necessarily exclude each other.
We feel that a decision cannot be made by analyzing
polymerized material after the casting procedure. Intravital observations during the casting procedure failed to
show resin extravasations other than the classical droplets (Aharinejad, unpublished data). Therefore, it is
suggested that the phenomenon under discussion occurs
during final polymerization stages of the casting medium
when temperature increase takes place. This is in favor
of the phase separation/infiltration hypothesis, as there
are no intravascular pressure changes during this time.

A. Castenholz: The appearance of strongly protruding
"plastic strips" furnished with a smooth surface and outlines imitating whole cell bodies of pericytes and myocytes is difficult to explain only by the infiltration of
Mercox® into the cytoplasm of endothelial and subendothelial cells, as proposed by you. Thus, our concept of
that phenomenon, which is also based on combined
SEM/TEM investigations, including light microscopy,
stresses the mechanism of pushing away and replacing
the subendothelial cell by the resin within the space limited by the surrounding basement membrane. We therefore, consider the structures surrounding the luminal cast
rather a resin deposit within preformed tissue spaces in
vascular wall, than remainders of the biological material.
You also mentioned that the "cytoplasm has been replaced" in your cast tissue. Can I assume that your
findings leave room for such an interpretation of mummified structures too?
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